
obnls.pl1s

6oCLAoak6tcucll) .DtotAoc

·W- .........

ce.d In the values tor tho Irra.,. HlrdRoc'Str.c 'ra- ,~. Ilia ~.r.,oc'.t.tl

tor 1 • 1 to ~a.~oa••
r.od In
.a~6tcuolll.,.~tty

.acdKook.troolll.'eedUvd

.ardKook,troolll.Dl.tOgd
••r~'t~lll.'.edIur
• ardKook'tauolll.Dl.~
••~'t~lll."edAer
.a~'~olll.Dl.tAer

'w - ... bel••

reid In thl valu•• tor the array H.ohol.Coat tro. thl tlle .hCO.t.tKtl

~ol.6Jo.o - 0

tor each line In the fll.
~l.'t••• - ~ol••i... t 1
r.ad In
~oJ.co.t/~oJe.t••• ,.Duotcop
~oJ.co.t/~Je'J.eo'.'o~lCo.'

~oJ.CD.t,~oJ.'j.e.'."ltco.t

~oJ.co.t,~oJe'j.e.,.'.rdCo.t

read 1n the vilue, (or tho .. rray Hanhollspac lroa the tll_ ah,pl.cI.tJtt:

lor ! - 1 to ~A.'OD••

r ••d In
~ol.~.olll.o.n·jty

HAabole~oolll.~ololPoatag

'w - ... bel••

r ••d In tho ... Iu •• tac tho .rr.y DI.tPI.ntHI. fro- tho fll. dlltral •. t.t:

Cor I - ..\ to ~o.coaoo

rood In
Dl.trJ.-tN1aIII·,.··lty
Dl.trJ.-tN1alll.DVdPot
Dl.trJaatN1alll·-.r·ot
DJ.uPJ.-tN1aIII·Aer'o.

'W - I« bel••

ro.d In tho ... Iuea Cor lh. arrAY Cop....dPlontHI. frOOl tho till Cdral •. l.lI

t)

globl1ls.pllS

(or 1 - 1 to ~A.rOA••
reid In

COp'• .dPLobtHLwlll·~·t.y
CVp,• .dPJaatHLwlll.PgdPo.
COp,• .dPJaa~III.8urPc'
cap,.odP1Aa~III.Ae.Pct

"w- tH IMlow

r ••d In tho ... lu•• Cor lh. arrAy .. lb ....dPI.ntHI. frO" tho fll. Cdral •. t.ll

Cor i - 1 to ~n.toA••
cood In'Lb'•.dPJ"~III.D8a.t.y'Lb' Lob~lll. OVdPc''Lb' .ua~lll .......'c.

'Lbr••dPlaa~III.Ae.Pot

'W - n. RI. Cdr.ILIa'" ....d •• p.p..lllt b.lh Iht C.pfttdl'lllllMh arror. and .ht Ilb.·..dPlanll\lh array. IC Ihu.
array. II• ...." .... ""lIl1tal, ......nly Oft••Uh• .,ror' .h.ald be ...d. If .h.y "e "p.,a'. btu fth. p... lbllllr
IhU .h.,. .llhl •••101. &IICYertn' do.a. Ihrn "p.,lIt hI ftI...h...ld be .ltd •• p.p ..lllt .h..". 1'11...ar II Ihtr .. III
al.ar' be ..... lluL

·w- He IMi0w

reid 1n tho v.lu•• tor the Array rl11r.ct troa ltlb tile llllt.."Cl.lKl:

tor I - I to ~A• .cOAe.
'rood In

, 'luraotlll,"o.Hy
,,,U'ootlll . ,.••MJJ1'.ctoc
,,,U'.o'III.Dj.t'.. lU.otoc

·W-Ot'Cbel...

r ••d in th .. v.tlu., tor the .rr.y Sh.clnQ (COR the (ila ,ha,rlnq.(Jll:

Cor 1 - I to MUaDea.6oae.
r ••d In
'h&r.tagIII.Do~"ty
....r.taglll.~c .hac•
....r.taglll.ugd-.hac.
.h&r.taglll •••r:.h&r.

'W-I« belo.

ra.d in the vlula. tor the IrrlY SurlY.xt troa the fll ••olltx.txt:

Jnar_ryp.. - 0

tor e.ch lin. In the til.
-,...~. - -r_t:n>e•• I
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'w -.h. III,. ••nr..ILI••• har mh.p db.,.I 1, r.,..I nurae•. '" ••d ••arl.c 1.rr .11 um<d ••
h I u , .rd.n.lI, .I nll nI••" L"L nit ul 1 b never ..r.,<cd.

)

;Iobals.plti

r ••d In
.urtr..t/Huar"~.I.r..tur.
~tr..t/Huar..~.I.~.ct

ruo..s..r".i"·~'~l:it.:"cUu
loc.liy..it~l'.1
1
liiW,
'j
[IUd :O'i.1t4.Howl"9 'v.trtb'l."~· Cc!>ii.:t,/I.:to. ~H'~li~';f#;.:b".ed~~ii. tU~·cu·f~.nt
~ilii.U
H.a.•.JNii.:.:JiOu••
B»O~...... tJ ..

roo.d~r. D1apo••Tabl••

'atat..

feeddisl.plU

pr09r•• f ••ddl.t

proaeduEe proo•••
p••••d y.rl.bl •• :
.re.n•••

loc.l y.rl.ble..
1
dtA.l.~y'

.. t ••~.. tho fll. lacun••• I.COO .dot, .nd h.. dot.
op." the fll. ooo~.t._tJJ. wIth tho Cl1."a.. 1 l.r••n'.'I.COO

.. t ••ure tho file lacu",.ol.BIN .. loti and h.. doto
op.n tho t110 .,..JdLU. with the Uleno.o: 1....n.mol.BIN

.... a~co tho fl10 l.r •• n••• I.DEN •• Ist ••nd h•• d.t.
op." tho fl10 DEWtJJ. with tho fll.n••o: l.r••"amol.DEN

Thl. pcoc.duc. fr ••• up •••ory u••d by tho t.bl•• r~.y•. Thl, 1••••MOry ••".9.~.nt
proc.d~.. only.

11

If both fll •••• l.t .nd h.v. dot. then contlnu.

r ••d the v,lu., In coordln.to_tl1e Into CR

c.ll ••t_~••r-PA'&aOt.r.
c.lI .. t ·_.t· ...U
c.lI ..t:.ut"._",te

Fuot. colcu1410 dlotTlbutJoll COOl, lilcludlng SAl coot.
ataro all SA In/or~tlon ln on orcoy.

lla•• •• rY.d - ••ro..__ail. - 0

tor •• ch rocord in the ftl. ari~tl.

DLa_U.a - ,...-._6A... • 1

r ••d • r.co,d trDA tho Cil. grldLJ1. Into ~

Clll op~l~•••Al acrang...nt
p.u ... cTob 1.0 I

SwltchX - ~."JtchX

SwltchY - ~."Jtcbr

GI' - ~
·SA - Lt
·9cid_lln••_I.(Vld - grJd_lJA••_ ••rYad

·w· n.a. or. ,II ctobol .. rl,lll.....I.C p....d I. ,.01 Cn.. lh. p,..cd ..,..

In•• rt the ~.Ju. returned Jo SA Joto the .rr~y SA .cc.y
Lt_arrA¥I__LtoI - .A -

"'., .. J 11

(l/lob.J.p•• /
Il/lobol1.p.ol
(globol1.po.1

(d13[cJb.p.t:s)

II



:ddiSl.pU!l rccddiSl.pllS

lor l • 1 to D~_.l.A.

rotal_1JQ.... rotal_lin••• SA Accay/i).lLD••

tot_bualia..... tot_bu.!!n••• &A_.rr.Y/l,.8u.LJ~••

tot_r•• lJD•• - tot_~••lJa••• &A_.rr.YljJ.~.LJo••

~ tot Lt.~ • SA ......y(iJ.a20i•• SA ..-r.y(i}.n612
• SA_......y!J} ..., •• BA_......y!iJ.n2'-

... tot tt.~ • SA acray{JJ.QC" • SA array(.iJ.uc24
• si_......y(iJ .•a~'6 • SA_......y!i} .•~o24

tot_tt.~

tot_tt.~

cU.t ugd cab" - 0
cUlt-bur-callJ. • 0

dJ.t-••r-cabJ. - ••.1'0

dAltugd-.tcuctur. - "
cU.t-bur-atcuctu.... a ..
dJ..t-••r-.truatlu-•••ero
Dil~llCo.t • - ••eo
cdcC\aT••dTill - '.eo
C.lcCuDl.tTill - ....0

t .. t D£C lia.. - '.eo
tot:••i"; - .ero
tot_Ar.. • ••ro

)

/ f.ador. p •• )cdit optl~•• ' ••dar arranv.-.nt
pa•• varlAblo., -
Sw1tchX - 011 ••"Uo.....
swltchY - 0II.6w!tollJ'
de".l t)':', :i\n':~~:~11L1!.\·.d.i1.1.t y
nu. 5... •• - ,,_ Vu
-SA-Al'"rAy ••A arr.y
·r••d.r co.t - tot t ••deo.t
·teed:.pllt.~eo'~~~;I..d~~1JG.~aO.t
'u9d cabl. - t ••d ~ cAbJ.
·bur-c.ble - t • .dIbuC-cAbJ.
'a.r-cabl. - t.6d-••r-cAbJ.
'U9d-rlb.r • t ••d-uod-tLbar
'bur- r Ib.r - t.6d-bur- tLbar
' •• r-tlb.r - t ••d-•• r-tLbar
·u9d:.tructru. - t.ad[ufdC·tCUGtu¥.
-bur structure" le.d buz .tcuotuse
• •• r-,tructrue .. I ••di••~.truo~
'H.nhol.Co.t - r ••dN&ab;J.CO.t

ROAd ~ tcc-'Daf7l1. :lnto:.ltachbh ~·d'·JI'·l to}

next record

IJ•••_ ••CY*d .. Itn••_ ••~d • grJd_lJD••_ ••~d

t.4t'::t.adr::O";~~·.tOt.:.teadooot '~~I~q.JJoa':'_.t eot_•• i. - tot_•• l •• ~_.rr.yIJJ.Duab.r_O~_£Al•

1'101.1 collect ce"uJCJ .J/ll..l lalllt out. }
... t01_.r•• ~ tot_ .•H·.... ~_.cr.y/J./.IJn•• I aA_.rr.ylJ.J.~tJ.J.ty

tot_dropt•• t - tot_dropt•• t ' 6A_.rr.y(i}.grld_drop_t•• t

'w . n ... if' allalobal ...hbln I><lnl p• ...-.Ilo .ad rro.l~a pro",dur.. tot_dJ..tt•• t ... tot_dJatt•• t ••A_array/J.l.gTJd_l1nA_t'•• t

tot_L••dL•• t - tol_I••dL•• t aA_Accay(i}.DJatTu$'wJtch SA_.cr.YIJJ 1 .. 1.1."

tot_AJdoo.t • tot_aldco.t • AA_.rrayIJlaAJd_CD.t

tot_dE~o.t • tot_dropoo.t • tA_ArraY1JI.dxop_coet

toc_ttoo.t - tot_~~.t t &A_• .cc.Ylil.~Lb.K_t.~.l_co.t

tot_1l0....hold1 - tot_houuhoJd.a • BA_ar..ay[1} .I>o... aholda

tot_tdJ.co.t • 1.A_• .r.r.y/Jl.JAt.c~.c._co.ttot_tcUcoat

tot_dtco.t - tot_dtco.t • 4A_.rcaYIJI.~p_t.~n41_co.t

tot_6poLAco£lA•• - tot_&paLAcoLtn•• t .A_arraYIJJ.$poLAcc••• LJ~••

tot_d.LatDoat .. tot_dtatco.t • U_ar.caylJI.grJd_dJ.t.rJ...bution_co.t

tot ttco.t - tot ttco.t t SA arraYli}.tJ t.~a.l coat
- • sA_A.rcayIJ} .••COAd..IY_tt.~_co.t -

- 0
- 0
... ero
.. •• &"0

•••.&'0

.. ••.-0

••ero
....ro
....ro
- .8..0
...ero
....&"0.......
...ero
.. .ero
...8ro

.. ••ro

.. ••ro

tot tt ...
tot-tt ...
2'ot";J J.nU.... t
rvtaCJJ•••
tot r••U •••
tot-buaU....
tot-de",i•• t
toCdJ.U.. t
toet••d/•• t
tot-dJltCOlt
tot-de..,..,... t
tot- ttc... t
tot-UCo.t
tot- tdA_.t
t .. t-alde..lt
tot-dtc... t
tot-.,....u.ccU...
to ().o......old1
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(cctldisl.plU

, ~_.cc.y(J/.6po1Acc"'D.J • 12.0

dht_bur_eu,J•• dJ.t_buc_cabJ•• U_• .,.,.y(J/.bur_cabl.

dJ.t_••c_ou,Jo - dJ.t_o.c_cabl•• U_o.,.,oyU/ .••c_oabl.

dJ.t ulld cabl. - dJ.t ugd cabl• • U ''''''YllJ.uflll. 0 ....1.
dJ.t::::uOl(.tevotur. - 'd.J.t::::ug<L.tnaot'Uro • u_-.,';;UJ •""",_.tnlotuc.

dJ.t_bur_.tO'uotuc. - dJot_buc_.truoturo • U_,cc'y/JJ.huO'_.tnlotuc.

dJ.t_••.,_.tevotuce - dJ.t_••c_.tc1aottuO • ~acnyUJ •••.,_.tl:UOtu....

DJ.tJCaAboJOCo.t - DJ.tJCaAbolOCo.t • • /LaccarlJI.HaAbolOCo.t

feeddisl.pas

it .r.~ -'batch' then
do II.otcla - • rue
open th. tile "otolarJJ. with the tlUlla•• 'botch. I .. ,
call proo••• for each ar.&Aaae In bat~Jl.

.1 ••
call proo••• with ac.~

.nd It

·w - , ...101' Ilab.1 ....bit I. tho ro~II••

1{~~ddJH.p'3)

({~~ddht.p'3)

C.lCCUDJ.trJlJ - C.loCUDJ.trJll • U ''''''Y/l/.1LD••
• fll1_f.atoc_'ftlaA_acr'Y/JJ.deaolty, 01 IgJoboJ '1'..1

It ItA .cc.y(J/,AlDJI , tA ,cco1'/lJ.oI7Z • U .c.,.y/lJ.o". tA .cc.y(J/,al41 • 0
then colecur••drJl1 - C~lCCU'.~J.ll • U ~c'Y/JJ.IJAo, -

• fl11_f.otoc_'nlU:acc'1'/JJ.deaaJty.11 IgJob.J.po3)

It ItA occ'1'(J/.AlOJI • ~ .ccoy(JJ.oI7Z • tA 'cc.y/JJ.o" • ~ acc.y(J/.al41 > 0
then tot_DLe_lJO" - tot_DLe_lLD•• ••A_ac~oY(JJ.l10.' -

next

rot.l Jo... taaot • tot t ••deoot • tot dJatcoot • tot dcopoo.t • tot tdJco.t
- • tot_uoo.t • tot::::ttco.t • tot_Aldeoot • tot_dtc...t

.Y.r.e-~ta...~at - tot.l_JD••• e-eat / tot.J_1Ja••

'ov_dcopl.ogtJl - tot_dropt.. t / total_Ho••

'ov_dJ.U.ogtJl - tot_dJ.tt•• t / total_Ho••

'ov_t••dJ.ogtJl - to t_~••d.t•• t / total_HIl"

CoJeCUDJ.trJJl - CoJCCUDJ.trJJJ / totaJ_l.ta••

C.Jocur••drJll • c.locur••drJJl / tot.l_JJAe.

coil .c1ntOl.lt

AlIT Of' HAIN PIUXillAH

eck tor c~.nd lin. pora•••• r. - •• t the tollowln9 varl.bl ••

eAJ:I...

D •••J.~.,

dlo••OUt
,",cJaDl.t

t.CDt~J~:~·O

11

"
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pas

,.pit

Iy proc.dur. ua.d outalda of thl • .odul. I. optl.I ••_S~I_a[[ange••nt

t1Il& .ort2v.oe

....d v.rhbl.. ,

u
rb

hJs procedure .tort, tha ... CC.lV' fA .Ild rb Jnto ...c4Indlnq ord.r b •••d (In Ule v.lue at c.

distrib.pas

ue
be
Ie
u.
b.
as
lOll
( rnntage
II". eeet
pet_Uqd
pet_bur
pet au

-VCOUDtar a ~QUDt.~ •

lor I - I to )0
lin. v.etorlll •••ro
tl._ln_vectorlll - ••ro

n•• t

Idur. oaloulat._a.loro9£ld_ooat

p••••d varl.bl •• ,
OR
SA
.. Icroqrld I1n..
NS Iota ­
l:M)ota
9·U'l.
'lin. vector
• t II In vector
·vdl. -
- .. Icro'lrld cOlt
'.9 lin. (aet
'dr(;p_h;t
-drop_co.t
'drop t.raln.l cost
'HG nid coat ­
'u'ld cab"
·bur-c.bl.
'ur-cab"
·tJ9d:.truclur.
'but'_etcucture
".I.e atruct ... r.
·H.nhohCo.t

)
lin••
ractor
drop_l.n9lh
line. per lot
total-lot;
denllity
cablo_colt
.tructur. co,t
.9 II". I;.t
rll1factor
ue
be
.c
u'
b.

••
lIII1 •
u'ld c;'bl.
bur-c.bla
.. r-cable
uQd:.truct.ure
bu,_atructure
~.r a\fuctur.
H,anhol.Co:s t

.. ••ro
• ••cO

- '''to
- ••ro
.. ..co
• ••ro
• •• ro
• ••ro
• ••ro
- ••xo
- •• ro
.. ..co
... ...co
..... co
- ••ro
.. •• £0

.. •• ro
- •• co
- ".CQ

• a.ro
.... ro
... 6_CO

.. ••'-0

... .."0

10c.1 ~.rl.bl•• ,
I
j
line.
Cactor
drop len9th
Iinai par lot
,oul-lot.
dU.lly
clble_cost
structure COlt
fill f.ctor

11

••n.h)'· , ••n - 'nll~I.",,"'B."""" .. ',"I\;~~"'~I\""I.t'OG ..I"lilf~

~.n~lr~r·:sA:~,n.lty

I Correct (or tlJI (.etor

rlllr'ctoc • rll1_r.otQr_tn(d.n~lty.O) IqJobJJ.pJ.1

Ie rll1r.etor < 1.0.-6 than ~top tho pro9r•• , Crror - 'CRROR: fill foctor '00 .~.ll·

.lcr09rld_llno. - Alcr09cld.lln•• I rlllf.e,or

14



Ltblril>.pns dislril>.pl1S

cabl. co,t - c"ll dlat oAbl. oo.t
p••1 v.rlablol'-

·U9d :structur.
·buc:"truClU..-.
••• r structure
·-..:ohol. COil
'pet_uqd­
·pet_bur
·pet ~er

tot.l loti - NS lot •• [W lot.
It totll loti <-oae thln-Itop thl prQ9rl•. Error - 'E~OR, Totll loti < I'

Ilnol.plr_lot - .ler09rld.llno. I totll_lotl

(St.rtIng .t Jowlr Jott at .JcrogrId. w. w.Jk north up .v.ry oth.r Jot IJn.,
JCcu.uJ.tJng lIn•• ,nd c,bJ.. Jt w••ccu.uJ,t••nough JJn•• tor.
n.w c'bJ•• w. 'dd Jt, rop•• tJng th•••Iccl •• untIJ ~ r •• ch eJthec
tho aJqpoInt at tho northlrn bound.ry.}

Mlcr09rld COlt - .eco
drop_ter.TnAl_colt ••eco
HG_nld_co.t ••eco
drop.co.t - ••co
line••••ro
Ilnl tilt - .ICO
drop-tilt - .Iro
1-1
vdl... 0

IJn••
dlnltty
q.uql
'u9d_copper
'bur_copplr
• •• r copper
pet ;;lId
pct:bur
pct_.Iec

• 11no,
de ... it y
qAuq.
ue
bc
Ae
pet ugd
pet:bur
pct_.lOC

- ul
- b.- ..
- .h
- pet_uqd
- pct_bur
- pet_A.e

ICJbJ".pJ.}

Illf"'11w lop AND IIwla, ".'" "f ,'''' .,Id (rom.,). Itlfocl<" '" i jtH
Jt 1 - [W_lotl Ind j - NS loti thin t.ctor - 001

loop whlll j <- NS loti
t.k. In Jot. on both .Jd••• top ,nd botta-. unJ ••• thJ. I • • aIcrogrJd
bord.c. In whIch c••• t.ko In lot. only on on• • Id.. It Jt I. tho
corner, t~ke in only one Jot.

111/'" ,Iw '''I' 0/t,'d OR IIwI'"~ ,Itlt' 0{Krl4 ",/oclo, '0 1101J
Jt J - [W lot. or 1 - NS lot. thin

tactor - 2
II ..

Clctor ­
Ind It

lln.1 - 11nel • t.ctor • 11n.l-Plr_lot

(froncJQ" of } lot'}

(tront.g" ot J lac)

GR.HicroGrldNS • DJ.LRo.ar.ctorIrontll/O - 12 I NS loti)

(ront.l9_ .. 0 ! H3_1oCAJ ~ GH..HlcroOr1uuS • DJ.lAoAdI.actoc

lin. teet - line feet. (coot.90 • 11r18~

drop-tecalnAl CO;l .. drop [or_lnal co~t • CAll drop t.L~n*l ooet to
- - - - (tec;Jo.l.pA:i)-

pol" yarJ .. ble,:
I1no, - (.letor . 11n~, per lot
don.lty - den.lcy
pct uqd - pet uqd
pet-bur .. pet-bue- -
pet_•• , - PCt .ec

.. Icroqrld_colt - mlcrol/rld_eo.t • trontA",.
• (cable cost ••tructure COSt)

U9d cable - uqd cable • u~ • trootl9. -
bur-cAble· bur-C.lble • be • trontl98
•• r-c.ble - .I.e-cable • .Ie • trontlV_
u9d-.tructure ·-u9d .tructur•• us • t(ont.9_
bur-.tructure - bur-.tructure • bl • Iron['9•
• er-.tructur. - •• r-.tructure • .It • (ront.v_
HlnholeCo,c .. M.nhol.Co~t • ~ • Iront.Q.

alccQ9cld coat - .lcco9Cid COlt. frontAg_
- • ICAbll_~o.t • Itrueturl_cott)

u9d cable - u9d c~bl_ • uc • tcont.o_
but-CAbl. - bur-cabl_ • be • (ront.9_
a.,-cabl. - a.r-cable • ac • (rontaoe
U9d-.c~uctur••-u9d ~tcuccur•• U~ • tront~g.
bur-.trueture - bur-Itruetur•• b•• tront.91
•• r:atructure - •• r=.ttucture • a•• front.,.

It 1 <- INS lot. - 21 then

II .. 1l j - INS_loti - I) thon
t~tructur.P4.J

~

- c.ll ItruotU.1 OOlt 'n
p"." vlrl.bl.11 -
copplr Ilnll - lln.1
tlblr 11n.1 - 0
dlnllty - dlnllty
hlrdn.11 - Ok.h.rdn•••
dlpth_to_bedrock - GR.o.pthTolldrOCk
loll tl.turl - OR.SolITI.turl
HlnlrOPI - GR.NlnSlopl
H•• llopi - OR.HI.Slopl
N.tlrTb - Ok.NltlrTb
t ••der indiCAtor • 0
cooplr:lndlcltor - I
lib.r.lndlc.tor - 0

Jtructurl_co,t

loop whllo I <- [W lot.
t "clOt • ODa -
lin.. - ••ro
j - I

2j
]6



i~lrib.pas dislrib.pns

HAnhol.Cost - KAnhol.Cost • an ' trontA9.

el .. it (j - N~_lot.1 then IAt the border. onJy drop teralnlJa; no clbUngl

I Now ue need to c,JcuJ,te dcopl co cu~toa.c Joc~tJonJ J

Ir drop_len,th > drop_length then drop_Ion,th - drop_Ieogth

Ilaove over two lot line.
I - I • 2

end or I loop Ooop while I (- EH_lot.1

p••••d vArIAbl •• , •
Gil
SA
nuMb.r or SAil
SAl X -
~AlY

"SA' lin..
'qrld dlltrlbutlon co,t
",rid-lin. re.t ­
'link-line-rut
",rld-drop- reet
'd.n.Ity -
"qrld drop co.t
',rld-t.raInAI co,t
',rld-nld coot­
'dl.t-llne, .eryed
'1Ink:co.t -
• t.ra COlt

'ne"-
'nc24
-H•• tau.Oistance
'u,d c.bl.
'bur·cAble
' •• r-cable
·u9d-.tructure
'bur-.tructure
••• i-.tructure
'MAnholeColt

local v,lrl.bl.J.
I
j
n
k
alcrO\lrld coat
bAckbone i'l nes
.. In b.ei lines
line•
f1A9
ald.
aldy
alndl.t
dlylder col
divider-row
late ­
alcrD9rld lines
EH late ­
NS-Iot.
alcrD9rld line feet
alcrD9rld:drop:f •• t

proo~u~e ~laul.t._9~ld_dl.t~lbutlon_ooot

• cAll ~op t.~nAl ooot tn
Iter.lnIJ.pl.T -

pA •• YArlAble',
line. - t.ctor' lin•• per lot
den.lty - den.lty --
pet U9d - pct u,d
pct:bur - pct:bur
pct_•• r - pet_A.r

total lot.

~er lAabde ' O.~

Iqet ( eqr I (I I N~_lota' ' GIl.HlcroGrldN~ , DJeUloedrector ,
• • qr(1 I EN lat., ' GIl.HleroGrldtN ' DJeUloedrlctor II

• 11 • ueer lAabdeI; O.~ , (I I N' lotal " GII.HlcroGrldN~

DJ. utD.drAotor

drop_terMlnAI_co,t - drop_teralnAI_eo,t

II.ove up 1 lot l1n8.
j - l • 2

ond or 1 loop (loop while 1 <- N~ lot.l

.9 line teet - M' line reet • line reet
l1;;e feet - ..ro - - -
vdla-- ydla • I
I1ne yeetorlydla) - lin..
tle):n_veetorlydlal - 11 I EH_lotl) • I ' GII.HlcroqrldEH

lin. t •• t - lin. t •• t • trontAge ' Iln.1
drop-teralnAI eoit - drop teralnAI COlt. cell d~op t.~AAl ooAt tn

- - - - (tuilneJ .lU.T -
pu, YArlAblu,
Itn.. - hetor ' II ne. pe riot
denllty - denllty
pct U9d - pct U9d
pet-bur - pet-bur
pet:Aer - pct:Aer

HG nld co,t - aid_coet

drop len,th -

drop_COlt - tot. I_lot. " drop_len,th ' coet-per_drop_kl
drop_teet - tot. I_loti " drop_len,th

( finAlly. CAlculete co.t of nld. for thl. eJcroarld J

21 11



)IIS

DO

ble_cost
ructur. COlt
C(O,rld-drOp COlt
,c(Qgeld-nld COlt
,crQgeld-tee_ln.1 cost
ltll Un.s -
,..s_co-..leted

I 11"..
Illf.ctor
Ine vector
1ne-vector 1
Ine-vector2
Ie Tn vector

;Ie-In-vectorl
; Ie-I"- vtctorl
I<UiOl -
,<11 ..2
~1"IHlt

nt'
nH
'l"u"e
penalty
uC
bc
IC
uS
bs..
JaIl
prl. distribution co.t
prl.=u9d_clble -
prl .. bur clble
prl.-aer-cable
prl.-u9d-.teucture
prl..-bur-.tructure
prl.-••e-Itructurt
prl.-HanholeColt
pd.-U"e het
prl.-drop-'eet
pr I.-drop- con
prl.-"Id COlt
1"1.-11".' ,ervld
pr 1.-tee. con
prl.-tUll1 __0ht."ce
t ••t- I

pct u9d
pct=bue
pet_A.t

lhl, II • procedure within the procedure

P(OQ~U~••oouaul.t._~okhon.

1~

dislrib.pns

loc.l "ul.bl ..
~

PCt_u9 d
pCl_bur
9 cl _,.r

vdl .. 1 ~ 0
vdl ..2 - 0

It II> 0) and Ith911,H - nl a"d (Iln.. (I,j1 > 01
Ind Ii > (OW,_coap1etedl thall

It .Icl09rld below Is populated

lOll - (oundIG~.hou,ehold,(1.1J ' tAkerltel
• (oulldIG~.bu,llne,II.11 I lLdII~c_buel

.. IC(09(ld_lln.. ~ llnu(I,ll

c.ll 10t_I11"I"-l1o<o, "'_Iou, I:W_Iol. I /lordlv.pl'l

elill o.loul.t._ato~09E'.ld_Qo.t IdJ~[clb.p.t')

pa •• variable'l
GR - Ci~

&A!~'._~(.~:'.:':, ~j: ..-·:-;~~t-. ..;~ ""
.Iceoqrld II"el - .1cr09rld II"ea
NS lot a - • H5 lot. -
I:\>/=Iotl • I:W=lot.
QAU9. - 9 Au qu
·lina v.cluC - 11ne vectorl
'tie In "ector ~ tie In "ector I
'vdla - • "dial -
'.lc(09rld co.t - .. lcr09rld co.t
'.q II"e t;et lcr09rld-ll"e toer
'deop 'e;, lce09rld-drop·'eer
-deop-co.r lcro9rld-drop·co.,
'deop-ter~lnal COI< - .lcr09rld-,.e.1".1 CO"
'He nId co.t ~ - .. lcrogela-nld CO.l-
'uqd cable • uc --
'bu r-c.ble - bc
••• r:cabl. - &C

·ugd_Itructuf. - us
-bUI_atructure - bt
'lee Itructuee • a.
'Kenhol'Cost - ah

9 f \d_dlatclbutlon_coJt • fjlrld_d1atrtbutioo.-coSt • 11l\crotj'(1u_t.:u~t. A veHollty

·W· aNd Ie ... It !'tAlk, II Mlae .,p!k4I_'n

qeld_deop_colt • 9rld_drop_co.t ...lcr0geld.dloP.co.l

qrld_t.r.. lnal_colt - 911d.<...ln.l_cD.t ...Iceoqeld_'er~lnal_co.'

9rid_oJd_cOlt ~ oclo_old_cost ••lccOQ(lo_old_co3t

)0



slrib.pa.s dislrib.pns

end 11

qrld_nld_cost - qrld_nld_co.t • alcr09rld_nld_cost

qCld_drop_Ceot • qrld_drop_teet • alcroqrid_drop_t.et

qrld_drep_coSt • vrld_drep_cost • alcroqcld_drop_cost

-all"HanholoCost

qrld_dlotrlbutlon_cost - qrld_dlstrlbutlon_cost • ~ICC09Cld_CO.t • ponalty

qrld_ter.lnal_cost - Qrid_ter.lnal_co.t • mlc(09rld_t.c.ln.l_co~L

qrld_llne_teot • Vrld_llne_teot • alccoqrld_llno_t.et

uqd coble - uqd coble' uc • penalty
bur-cable - bur-cable' bc • penalty
aor-coble - oer-cable • ac • penalty
uQd-.tcucture .-uQd,tcucture t U, • peodlty
bur-.truclu~e • bur ,tructuce • b' • pendltv
aec-.tructure ••• r-,tructuco t ••• pe".lty
HAnhollCost - HAnholeCost • all • penalty
uc - ••ro
be - ••&"0

fie •••co
uS - ••ro
bs - ••co
as .. ..ro
I\h ....co

lots _ round(GR.housoholdoli.I,ll • tAkorat.1
• roundIGR.bualln.all.I,,1 I 1 Ja••-POr_bao,

qrld_llne teet - qrld line_teet. alcrovcld_line_toot

qcid_drop_toet - qCld_drop_teet • alcr09rld_drop_teet

uVd cable - uVd cable • uc • penalty
bur-coble. bur-cable. bc • penalty
oer-coble - oer-cobla • aC • penolty
uqd-Itructura .-u9d structure + uo • penalty
bur:ltructure - bur:structure + b_ • penalty
•• r atructure - I.e structure. II • penalty
HanholeCost - HanholeCost + ah • penalty
uc - .ero
be - _OCO
Ie • • • .1'0

UI • • • .1'0

b, •••1'0

a' - aero
IIlh - .ero

It 1(1 + II <- GR.nrowl and Itlaqlltl.ll - nJ
and (llnulltl.ll ) 0) and 1(1.1) ) row,_co~!,loted , thon

Jt aJcrogrJd ooovo Jo populo rod

ond It

~lcroqrld_llno. - Ilno.II.I,,1 it vdi.l > 0 (l,en

call lot_dlvldo(lot •• H5_lots. tW_lots

call oalculat• .tocoqcld oo.t
p'.1 vlrlablos: -
GR - GR
aArr:lt~t~i.'U.~~"··~'!:{:~· -.' SA
alcroqrld line. - alcroqrld lin.'
N5 loti - - N5 Iota -
tW:lotl - tW:Iorl
9auV' - q.uge
'lln. voctor • line voctor2
.tlo In voetor - tl' In voeror2
'vdla - - vdl.2 -
.alcrovrld cost - alcrovrld cost
"av line t.ot - alcrovrld-lln. toot
.drOp toet - alcrovrld-drop-'o.t
.drop:colt - alcroqrld:drop:cost
"drop_teralnll_co.t • alcr09rld_teralnal_colt
'HO nld COlt • aler09rld nld COlt
.uvd cable - uc --
.bU~-c'bl. - be
' •• r-cabl. - ac
.utd-.tructure - uS

.bur=.tructure - bl
'Iar Itructure - al

I lotdl v.poo)

Idlotelb.p4.J
tor k • I to vdlal

line vectorlkl - line v.ctorllkl
tie In vectorlkl - tia In vectorllkl
dilt lIne' •• eved • dl;l_llno,_,erveo f lioo_vectocllkJ

rl.kt

it vdl.2 ) 0 then

tor k - I to vdla2
line vectorlvdl.l.kl - line vector21kl
tla In v.ctorlvdiml'k) - tia In vector21kl
dllt_llnoJ ,.eved - dl~t_lln;s i.rved t 11no_vector2(kl

next

It Ivdial.vdi ..2) > I then

CAll loct2veoe(vdlaltvdia2 , tie_1o_vector, line_vectoc) (dl~tc1tJ.P"3J

ond It

(Bling tocw~ld JJ'1.~ tro~ prevJouj .lcC09c1a,

.tcuetur. coat - call .truotuca ooat to t~(~UC[U£.p~3J

p ••• varlable,7 -

JI )l



rib.pas diSh ib. VII!

lla.

No JJne, here. '0 cro" aJcroQcJd I

HAnhol.CoJt - H.nnoltiCo,[ • tl\h • AbJ(titi In_\lQcto(!ll) • DJ.UtOAd.I.UJtOj­

pen.lty

lJur _tfuetur .... bur Alfuctu..-. f b, • ,lb:.!GA."tcroGrld£W) • vt.c..Ro.dTaotor
pan; ll. y

pdn.alty

penally

penAltyDJ.Uo.adFJlctor

Di.t.Ro.dl'Acto~

Vi. Utoadr.. c tor

ob.(GR.HlcroGrld£WI

ob,(GR.HleroGrldCW)

uqdJCabll - uOd_cable • uC • abstGR.HlcroGrldEWI

bur_cabll - bue_clble • bc

uc - ••~
be - ....0

,Ie - .aro
ul - .-.-0
hI - .ero
.1 - .eco
JUt - ••.1"0

orld Ilnl tilt - orld llnl till' backbonl Ilnl'
- - Ab,ltll In_vlelorlill ' Di.tAoldFletor

U9d Itructure - uqd 2tructure • ul ••b~(GR.MlcroCcld[Wl • VJ.~.dFactor

- ponAlty

orld distribution co,t • oeld dl,trJbutJon co,t • ob'IGR.HlcroGrldCWI
- - DJ..tioadTaotoc • (C"ble C05t • ~tructur. cost)

penalty -

.tr_cable ... Aor_c.ble • Ie

...

Icabll.pall

blckbono_llne,
o
dina I t Y
Gll-hudnl..
Gft.o.pthtolldrock
Gft. Soll1'eKtuCl
Gft.Hln5lopl
Gft.IU.510pI
Gft.Natac1'b
o
I
o
'UI
'bl
'al.....
'pct uqd
'pct=bur
·pet_•• e

- cIIl diat oabll coat
pall varlablll.­
backbonl lin..
dln.lty -
OIUO"
'uc
'bc
'ac
pct uOd
pct=bur
pct_ue

cable_cost

lr Ivdlal • vdla2) ) 0 th.n
qrld dlstelbutlon co.t - orld dl,trlbutlon co,t

- • AbAttl1 In victorlll) • DhUloadFaator
'(CAbll_COlt -. otructuCl_COIt) , plnalty

uOd coble - uOd coble' ue • ab,ltle In veclorllil • DieUloedToctor
- plnAlty - -

bur cabl. - bur cable' be ' Ib,lli. In v.cloeilit • DlaUloadJ'ootor
- plnAltY - -

IIr cable - ur clble • Ie' Ablltll In voclorll)) • DhUloadJ'aator
- • penalty - -

_or ItruCture ..... I'_,truct.uro t ., • alJ, (GR.HlcroGrtdt:'WI • DJ.tJlo.dFaotor
ponalty

rt ..nho~.Co't - H.nholeCost , .n . AbJ (GR.HlcroGrldtHI • DJ..UtOAd.F.ctoc
plnalty

UC - laro
be - larD
Ie • lero
u. - I.to
bl - 'ero
II - 'ero
IIU\ - 'ero

uOd ItruClurl - uOd Itructurl • UI ' Ib'ltll In vlctorlill • DIIUIoadTlctor
- , plnalty - -

bur .tructuce - bur structure. b' • Abaltl. in vectorlllJ • DJ.~.dF.ctor

, plnalty - -

•• r .tcuctur•• lie Itructure • '5 • 'bltt1. in vector.l)) • DJ.LAoAdF.cto~

- • plnalty - -

Orld IInl tilt - O(ld lIno tall • backbone lin., ••bs IGR.HlcroGrldCW)
- - Die tA..adFAc tor -

Ind It

I C~P[uc. JJna3 leo. th054 .JccogeJd5

It lvdlal • vdl.21 ) 0 thon

)) H



iSlrib.pns dislrib.plU

b~ctbon. lin •• - bJckbone 11n.' • line v.clor(l}

It (vdlMI • vdla21 ,- 2 then

UQO .trueluro - u9d ,truCtur•• us
- Ob.lth In vectorlkl - tie In voctorlt-Ill

Dl.~AdrActoc • penalty - -

(or k - 2 to vdl_1
.tructur._cott

• vdla2
- e.11 .teuotura Go.t fn

p... v.d.blu!
b.ckbo..e 11....
o -
de ..llty
GI'.hardau.
GR. Depthtoledrock
OR.lollte.ture
Oll.HlnSI""a
GII.Ma.Sl""e
011. II. terTb
o
I
o
'u,
'b.
' ..
',""
'pet u9d
'pct:bur
"pet_.er

(,truCtur-pH)
bur structure - bur structur•• h,

.b.~tl. 1n vector(k) - tl. In vac(Orlk-ll)
Di.~Adr.ctor • pen.lty - -

,oe Jteuelure - aer ,tructur. t as
- , ab.itle In vectorltl - tie In vector (t-lll

Dt.~adraotar ' pen.lty

HanholeCost - HannoleCost • ~
ab'ltle In voctor(t) - tie In voctorlk-lll
Di.~adr.ctor 'penalty - -

uc • ..~o

be - ••co
Ie - ••co
ut - ••.co
ba - •• ro
It - ••ro
ah - ....0

qrid 11n. felt - qc1d l1n. f •• t • backbone 11nes
- - ab'I~I. I; vec[orltl - tl; In vectorlk-I)l

Dia tAoolirao tar - -

uqo caule - uQd CAble t uc
- ab,ltle In veetor\tl - tlo In vectorit-Ill

DietAoadraotar 'penalty - -

bur cable - bur eable • bc
• ab'ltla In veetor\kl - tie In vectorlk-III
, Dietao.dr.otar 'penalty - -

grid dl.trlbutlon co.t- - - grid dl.trlbutlon co.t •
ab'ltle In veetorlkT - tlo In vectortt-lll
Die~adiaator - -

• (c.ble_co,t • atructura_coat)· pen.lty

(.=I[fUCt.UT.pJ:J)

'u.
"b.
'a •

n.""l ...

I BrJno lOlw.rd JJ/I~' to neMt rnJc£ogcJdJ

blckbon._llno~ - b~ckbon._l1n.J t 11ne_vectorlkl

ttructure COlt· c.l1 .truotur. coat tn
p'SI vArl.~leI7 -
bjick.bone line!
o -
den"lty
GR.h.acdn.'J
OR.OepthToUedroct
GR.5011TeIHuro
GII.HlnS\opa
GR.HaxSlopo
GR.lfaterTb
o
I
o

end If I It Ivdlal • vdla21 >- 21

(caUJe.pa.)- call diat DAble aaot
pa •• varlable.l­
backbone 11n••
don.lty -
gauge
'uc
'bc
'ac
pct ugd
pct:bur
pet_•• r

c"ble_cost

• er cAble· .'r cabl. t .C
- • abaitle In vectorltl - tie In voctorit-ill

DietAoadrootar ' penolty -

'M
'pct_u9d
·pel_bur
·pct_a.r

J' )6



Irlb,plU
dislrib.pBj

cable_cost _ call diot oabl. ooot
paoo varlabl.o,­
backbon. 11n..
d.nd ty -
9au9·
'ue
'bc
'~c

pct_u9d
pet_bur
pct aor

/C.bh.,uol

9C1d I1n. r~.t - Qcld lino t.et • b~ckbon6 11na~

- - , ob,(CR.HlcroGrldEH - tle_ln_vectoc-lvdl.l.vdlm211
DJ. LRDAdrAC cor

vdl.1 - 0
vdla2 - 0

.nd It (if l~dl .. ltvdl.21 > 01

end procedure caleulate_9rld_dl,trlbution_cott

/ ... In procedure

U9 d .tcuctuce - uQd .truetur•• UI
- ab.IOR.HlcroGrld£W - tl. In veetor(vdl.l.vdla211

DJ.tAo.dr.ctor • p.nalty

I.r .tcuetur. - •• r .tcuctur. t J'
abalOR.HleroGrld£W - tie In vectorlvdl.l.vdla2)1
DJotAoodrootor • p.nalty-

u9d cobl. - U9d cobl•• uc
- obolGR.HlcroGrldtw - tl. In v.ctor(vdl.l.vdl.211

Di.LRo.dr.otor • p.nolty-

•• e cabl. - I.e cable • Ie
abalGR.HlcroGrldtw - tl. In vector-lvdl.l.vdl.211
DI.tAD.drootor • p.nolty-

- 0
- 0

• 0

• .ero
- .ero
- .e..o
- .ero
- •• ro
- ....0

• 'ero
- 0

- 0

• ,e ..o
- ....0

- •• ro

- '."0
- .aro
- .aro
- .aro
• .ero
- ••ro
• ••co
- .ero
- .ero
- .e..o
- •• co
- ••co
- .ero
- .ero

.pco.... t.r

.lcr09rld coot
bockbo". lIne,
.. In bact lIn..
• Idle - -
.Idy
.I"dlot
lou
aler09rld_lln..
tw lou
lIS-lou
.lcr09rld lIne reet
.lcr09rld:drop:re.t

'r.'
cobl. coot
structure coot
.lcr09rld:dcoP_coot
.lcrb4rld nld Coot
.lcrot¥ld:ter.lnol.co.t
totol lIno.
9cld dlatrlbutlon co.t
9rld-ll". reet ­
11nk-l1ne- reet
9r1d-drop- re.t
denalty -
9r1d drop cost
9rld-ter.lnol coot
9r1d-ntd COst­
dl.t-Iln.s .erved

j

- 9rld_diotrlbutlon_coot
• abolOk.HleroOrldEW - tl. In v.etorlvdl.l.vdla211

DlaLRoadraotor' icabl. coot. atructur. coot)
, p.nolty - -

bur cobl. - bur cabl•• bc
abal0R.HlcroGrldtw - tl. In voctorlvdl.l.vdl.211
Di.LRoadrootor • p.nalty- -

bur .tructur•• bur structure. b.
abalOR.HlcroOrld£M - tie In voctor(vdl.l.vdla211
Di.~o.dI.Gto~ • penllty-

9rid_diotrlbutlon_co.t

ManholeCoat - MenholeCoat • ~
oboIOR.HlcroGrld£W - tie In vectorlvdl.l.vdl.211
DI.tADodrootor • p.nalty

uc • .aro
be • ..ro
Ie • ..ro
UI - .ero
b. - ••co
•• - ••ro
all •••.co

divider col
dlvld.r-ro"
ro..._c....I.Ud
rc
ncU
neU

uc
bc
oC
uo
b.

• 0
• 0
- 0
- 0
- 0
• 0

- .ero
- 'aro
• .eco
- ' • .1'0
- .ero

)7 JI



Irib.plU dlslrib.plU

IV· GR.bullI ....... m1Hl1Rr41. th. opll ..hr_SAI_orro••rm••1 pro• ..t...

It Jlo'./I.jJ > 0 thon
.r.a A aroa • GR.~oroart~ • Cft.~oroGrtdW' I (~.2' ' ~.2'1

IICUMulAt. lIne. ~nd ~l.~ toe the OIJd
tor 1 - 1 to OR.nruw

tor 1 - I to GR. neal
Llo•• /t.1J - GR.~u••bol~/t.1J • tAkoret•• lLAe'-p.r_bou••

• aR.bu.lto•• lt,11
IIJook. JJk. thJ. Ja an ett.~t to r'~Y' PSI JJne.

- (11 / 12) • (1 - ~1Acoe.eAetJo)· pot del • Cft.bu.lI0•• (I,j}
- (11 / 12) • pat_l.e • ~1Aoa••eAetto' Cft A .buelto•• (t.1/

~reA - ••,.0
totl.' 1 in., - .ero
dens tty ...erg

.nd It

tor 1 - 1 to GR.nrow
tor 1 • I to GR.ncol

and II
next 1

tor n - 2 (0 n~.r o( S~Js

It leba 1.ld.. - SAIXlnll • ab'I.Ic.ly - SAIYlnll1 < .Indl" tho"
..Indltt· .b.l .. ldx - 5AIXlnll ••b.(.. Ic.ly - SAIYlnl1
110911.11 - n

end 11
next n

neMot
nut 1

If lfIo9\1,j1 • " I .nd Illne'II.11 ) 01 then
'AI Ilnllln) - SAl Ilnu(nl • IIne'\l.lI

Iluh-y don't tha5. c.lcuJ~tJon~ u5e the ~••e formAc 43 ~bovel
.Id•• GR.LoworL.ttX • 1 • GR.HlcroGrldEW - balt GR.HlcroGrlc.lEW
.. Ic.ly - GR.Low.r~.ftY • I • GR.HlcroGrldNS - baIt· GR.HlcroGrldNS
//.hould U•• 910bel ~,xll function
It lobi laid. - SAIXlnll • obllaldy - SAIYlnll1

DJ.cJlo.dr,liotol' > H••Olat "'In) lhen

He.Oletl"l - labst .. ld. - 'AI~lnll • alJS(mldy - SAIYlnlli
• DJAtAoadr.otoK

tor 1 - I to OR. neal
IIfJe9 J. u.ed to Jnolcat. WhIch SAl

11'911.11 • I
ald•• GR.LoworLettX • 11 - O.~l • GR.HlcrOOrldEW
.Idy • OR.LowerL.tlY • II - O.~l • GR.HlcrOOrldNS
.Indl.t • ab.(.ld. - SAIXIIII • eb'laldy - SAIYIIII

tor n • I to nuaber 01 'All

'AI Iinoalni - .. ro
HaxDlotlnl - .. ro

n•• t
nellt n

HeMI....OI.tanc•• He.Olltlll

·W .. N., atttt.ury to 1M, thr.uJht .All,. arid UHlelurt Iwlu to nnd min. mal dhl.. n,"

"

.. , ....0

.. • • .1'0

• .erO
- 0
,. 0

• 0

• ' • .1'0
....co
- •• ,.0
- .ero

AS

"'"u9d cable
bur-cable
..r-cable
u9d:ltructuu
bUI'_.tructure
Air .tructure
HanhOloColt
Ilnk_llno_feat

(or I • I to ~O

Iino voctorlll • aoro
Iln.-.octorllll •••ro
Ilno-Yoctor2111 • "ro
tlo In .octorlll •••ro
tio-In-Yoctorllil • "ro
tl.:ln:yoctor2111 - .oro

next

(or I • I to ~o

tor 1 • I to ~o

IIn.. ll.lI - .oro
rta911.1) • 0

next
next

,toul_Hn.. - tot.l_lln... lIno'Il.)I
nut 1

ne"t 1

tor n • I to nUab.r_ot.'AII

1t H.tK01.tlnl > HalClauaOlstance then Hj;xl ..~Ol'llnc. - HolxOl,t {HI

I( ar.a > 0 th.n
d.n.lty • tot.1 lin•• I .r.a

• 1••
den.lty .. 111'0

ond If

Iflr.t, we n••d to det.r~ln. which alcr09rJd. ar. etteched to which SAl)
ror I • I to GR.nrow

nelCt n

, How Ile9 polnt. to the neere.t SAl for eech aJcrovrJd cell .
t ~• • r. now I.~dy (0 c~JcuJ.t. b4clboneJ.

9rld drop co.t - .'ro
9rld-t.r..lnal coat - •• co
9rld-nld co.t-· .ero
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iSlrib.pns distrib.pllS

qrld distribution COlt - ,.10

vrld-llne Ceet - '.ro
qrld-drop-teet - .eCO
dlst=llnes_"erved - .ero

It CR.ncol ) divider col then
tor' • GR.ncol downlo divider_col

.aouMUlat._b.~n.

na.t
end It

• 1 /(loa .,,(eff_ bord61c to SAl coJuMn}
/dlstrlb.pll/

tor n - I to nUMber_ot_SAls

/ How we hlndle .ny Iltultlonl where cu.toaara .re too I.r Ira. In SAl I

divider col - roundl.bsISAIX\nl - GR.LowlrLeftXl I GR.KlcroGrld£WI
dlvlder=row - roundl.bl,SAIYfn) - GR.LowarLeftYI I GR.HlcroGrldNSI

I rlrlt. c.lcuille th. OIUO. needed. /
It Ha.Oletln\ ) co~r_o.uo-_.o..r then

Vluqe - V24
e1,.

VIUVI - V26
end If

It HI.Oletlnl ) ... oopper dJetaaoa then
penalty - HAacopp.r'enalty

ei ••
penalty· one

end It

He now need to dlvld. the SA Into qu.drlntl with the SAl
•• cvloq •• the ·ocJqJn.- ~

Below, WI c.lcul.t. lor thl reolon louth 01 the SAl I

)

m~in_b.ck_lln.J - ~.ln_b.ck_l1n.J t b.ctbor,~ 11n••

It I - divider row - I then lonly one .Icroorld depth'
atructure coat .. CAll atruotura coat to

pa.s variable.: -
..aln back lin..
o - -
density
CR.hardn...
CR.oeplhToBedrock
CR.SallTuture
CR.HlnSlape
CR.Ha.Slope
CR.HHerTb
o
I
o
'uI
'bl
' ..
''''h
'pet uql.l
'pct=bur
'pct_a..

t,,(r u cL U f.pol3)

n•• t
end It

rC • 1 •
backbone lln.s - ••10

vdl.1 - 0
vdla2 - 0

.aln back line. - .. In back lines + backbone Iln.e
badbonl lin... uro - - -
vdl ..l - ii
vdl.2 • 0

II divider col> 0 then
for ~ ; 1 10 divider_col Itroe weatern border to SAl coluan/

c.11 lo~let._ba4kbon1 IdJatrJb.p.s/

(c"bJo.p.J~)call d!.t oebl. DO.t
pa •• v.rl.bl.~:
,.~ln b.ck l1n.,
densIty -
vauv·
'uc
'be
'.c
PCt_IIVd
pct_bur
pet_A.r

c~bl._COlt

vrld llnl f•• t - trld lin. fe.t ...In back Iln.s
- - • GR.HlcroGrldNS • DJetioadTAatoc

uvd cabl•• uVd coble' uc ' GR.HlcroGrldNS • DJ.~.dT.ctol

- pen'lty

qrld_dlatrlbutlon_coal • veld_dlstrlbutloo_co.t • CR.Mle'oGrlllNS
DI.tAoadT.otor
(CAble_COlt •• tructure_COll) • pon.lty

--

'W ,I..... Uk. ubi, "hlaare ,..llIy h II.. Ippll"'e .lr.elu,. CI"" a1M .. lIy lu', ptn.hy app\l'd ,. cabl. OY., crlllul
oIlal..«

<- divider_co,",loop while

I - I
•• in back I1nes - ••rD
vdl.1 - 0-
vdla2 - 0
row. c0091eted - 0
rc ·-0

~ I 41



lrib.pas dislrib.pl\.S

bur 3tructure .. bur Itructuf • • _ •• Ga.MlcroG,ldw•
• DJ.~.4Fa••••• ,e.. I.,

ler IteLletLlre - ler .lruclure •••• GIl."IcroGrldMS
- DJeiAoa4Flo'o, ' penllty

uqd .tructure - uqd .tructur• •••• ca .•lcr.cfl~
- DJ.tAo.4F••••• ' p... I.,

9rld_dl.trlbutlon_cOll - Qrld_dlltrlbutlon_colt
• GIl.Hlc.oGrldMS • DJe~edF&otor ' 2

(Clble_co.t. el.uelure_co.ll ' penllty

~.

• backbone_ltne.

tl()llj w;',,["-CI} oorddc [0 SAl coJumn ,

/dJorcllJ.p.UJ

'or structure t a5 • 2 • GR.HlcrOG[ldIIS
Di ..t.Ao.drActor • penAlty

( tun b.ckbone down ev.ty othec lOW J

ate 5l[1Jcturf)

I - I ,

end If

It divider col> 0 thon
for 1 : I to divider col I

Clll aoouaulat._b.okbon.
n •• t

and If

..1n bAck l1n•• - .aln back l1no,
backbone lin•• - alro - -
vdl.l - 0
vdl.2 - 0

9r1d line t •• t - Cjrld lin. t.et • 2 ' .lln bACk line.
- - GR.HlccoGrldHS ' Dtl~edTlctor

Uur cAbl. - bur Cable t UC • 2 • GR.HicroGrldN' Di.~.dT~ctor
ponAlty

U9d cable" ufJd cablo • uc • 2 • GR.HlcroGrldUS • DJ..t.RoadTactoc
penAlty

HanholeCost ... HanholeCo't • ~ • 2 • GR.HlcroGridUS
DJ.tAoadT,actor • ptuulty

bur ,tructure ... bur ,tructure t b5 • 2 • GR.HlcroGridNS~

DJ.ifto.arector ' penAlty

U9d stcucture - uOd ,tructure • u3 • 1 • GR.HlcrOGrtdNS
- DJaiftolaraotor • penllty

I.r clble - ae. clble • Ie • 2 • GR.HlcroOrldN' Dll~.drlotor

- penAlty

end loop (loup kt\llo 1 <- divider_fOW)

rQWs_c~pl.led ... rc

loop while (l >- (Ow. completed)
bAckbone lines - l.ro
vdl.1 - 0
vdl.2 - 0

( ..ttON we n.ed to c.JJcuJ .. td for th..- rOQJon nocth of [/Id 5"1 J

1 • GfLnrow ~ 1
..tn bACk lioes - ••co
vdl.1 - 0-
vdl.2 - 0

.l

/Clbh.p•.,J

........... f ••

.........4'......

"

GR.HIceoGrldNS ' DJILIlaldrlarar

Gil. HI CfaClrl.'

CIl.Nlc • .o,I_t

'two .1er09cld d~pthl )

I U"Ot\llC. 001 t fn 1st cuc Lu ( . p .. ,l
vuhbl.., -

- elll
pll •
.. In beck 11nl'
o -
dln.lty
GR.hudne..
GR.DepthToBedrock
GR.SoIlTe.tuU
GIl.HlnSlop.
GR.HI.Slope
GR.MetorTb
o
I
o
'u.
'b.
'I.

''''''pct uejd
·pct=bur
·pet_a.r

• cIII dilt oable ooet
pl" vlrl.blell­
.Aln blck \In..
denllty -
9 auge
'uc
'bc
'IC
pCl_u'ld
pCl_bu.
pel_"or

~ur caul. - bur c,bl. t be
- , penAlty

IGr CAbl. - •• e cabl•• Ie
pen'1ty

MlnholeCost - MlnholeCoot • ""
penllty

structure_co,t

cable_colt

el,e It I <> divider row then



dlslrib.pas

9rld Iina loot - grid Iino to.t ...In back lin••
- - • CR.HTcroGrldM' • Dl.tAo~.Gto..

II GR.ncol ) dlvldar col than
lar j - GR.ncal downto dlvld.r_cal • I /(r~ .4It.rn bord.r to SAl coluMn/

(S(("uccur. p .t2!

Ic~!;je.p.jJ

IC"o alcroqrld dept/II

'us
'bl
' ..
"all
'pet_u\ld
·pct_bur
·pet_a.r

- cAll .tcuotuc. ooet to
pa•• v.rlabla.: -
aatn blek lln".
o - -
dan.lty
GR.hard"a••
GR. DapthT08adrock
GR.50111'."tura
GR.HlnSlopa
GR.HuSlope
Gll.l4ltar1b
o
I
I)

• c.l1 d1.at o~l. QO.~

pa•• vlrl.blu.:-
.. In bACk 11 ....
d.naIty -
9 0U II"
'uc
'be
'IC

pet Ulld
pet:bur
pct_"U

lar Clble • lar cabla • at " GR.HlcroGrldW' • Dl.~.dT.otor

- • pan.lty
uCjJd .truclUI. - uQd atruClU(•• ua • GR.tHcroGrllJHS • Dl.tJloAdI'Aotor

- p"niay

bur Atructu,e -- bur .atJ\)cl.~r•• ba • GR.HlctoGrldUS • Dl.tAo.dI'.&ctor
- • penAlty

..e etcuctuc... ,lee .t.cuctuc. to •• " Gf\.HlccoGfldNS • DJ6UW.dT"Ot.o~

- penAlty

Henhola<:OH - H.anholeCoat • JOh ' C/lHlcrOGr ldHS • Dl.tII"edTector
p.nalty

c.abl._co2t

attuctur __COJt

'1 •• It 1 <> dlvld.r_raw tha"

"

IdJ.trJl>.p~.)

(clbla .PA')

011 • • J~rogrJd d.pth /
t,t.rucf.ul".p••J

c.bl. CO.30t • cill di.l aLbl, oo.l
1"" varl'bl •• l­
• aln back I1nu
dourty -
9·ug'
'ue
'be
' .. 0

pet u'ld
pet-bur
pot atr

'lrld_dlltrlbutlon_colt • grld_dl.trlbutlon_co.t • GR.HlcroOrldN'
• t>.. t.to.....uu..
• Ic.bla_cott • tU\leturo_coH' ' p.nalty

call .~l.t._baokboA.

n••"
and It

H (I - divider row. I) thU (oilly
atructure CoAt ~ c.l1 atcuatur. Goat fA

- pa•• v.rl.bl••l ­
.dA b.cl Un••a - -
donlity
GR.Illrdn...
GR. Depthtol.drack
GR. 'allT••tur.
GR.Hln'lopa
GR. HUllope
GR. HUerfb
o
I
o
'us
'b,
' ..
'JOh
'pct_uqd
'pct bur
'pet:....

.aln_back_llna. - .lln_back_lln••• backbona_llna.

Ulld c.bl•• uvd cabla • uC ' GR.HlcroGrldH' • Dl.~."".otor

- • p.n'lty

bur cabla • bur cobia • bc • GR.HleroGrldH' • Dl.~.dF.oto..
- • pan'lty

9rld_dl.trlbutlo,,_co.t • IIrld_dl.trlbutlon_co.t • CR.HlcrOGrldNS
• 2 • »!.tao.drecto~

• (cabla_coat • ,tructur,,_co,tl ' penelty

\Irld lin. t.at • qrld line t •• t • 2 ' •• In blck lin". ' GR.HlerOGrldNS
- - • Dt. ti...dT.o:to.. --

., .,



strib.pll! dlslrib.pM

u9d_coble - u9d.cablo • uc • 2 • GR.HlcroGrldHS • DJ.~adTactoc

p.nalty

bur cabl •• bur cabl •• bc • 2 • GR.HlcroQrldHS • Dla~adractoc

- • p.nalty

oer cable • oar cabl•• ac • 2 • GR.HlcroQcldHS • DJa~adractoc

p.nalty

U9d .tcuetur•• u9d atructure • ua • 2 • Gk.HlcroGrldNS • Dl.~adT.o(oc

- panalty

·prl. nld coat
·prl.-Iln.a aerved
'pda-tua coot
·prl.-Ha.l8UaDlltanc.
'prl,-u9d cabl.
·pd.:bur:cablp
·pd...r cabl.
·prl.-u9d-. t ructure
·prJ.-bu'-.truclure
·prl.-•• r-.tructure
·prl.:HanholoColt

bur structuro • bur structur•• bs • 2 • QR.HlcroGrldHS • Dla~adTactoc

• p.nalty

aec atructure - aee .tcuetur•••s • 2 • GR.HlcroGrldN5 • bJ.~AdT.ctor

- • p.nalty \

HanholeCo't • HanholaCost • ah • 2 • GR.HlcroarldNS • Dl1~odraotoc
• p.nalty

It lac_u17<Lcop •
.c ,lac cop •

• .c-bur-.truo

• aa::::HaAhoJa

<

prl .. U9d coble. oc bur cop • pc I .. bur cabl.
prl.-•• r-cable • AC-U~-.truo • prj. U9d ,[ruC[ure
• prl._buc_,tructur. t .c_.ter_.t.cuo -; prlRl_aor_structuf4t
prl._HanholeCostl .

and loop (loop "hllo II >- ro"s.coaplnedll

ond It

I • I . TUn bJckbone doun .~.cy ot~.r row J
lac ugd cop •

• .to••r-cop •
• .to-bur-.t~o

• ac=HaAhole

U9d cable • 00 bur cop' bur cable
• er-C.bl•••o-u~-atrua • uOd structure
• bur ttcuctur•• ~o ••c atruc-· .or structure
H.nholoCo.tl --

11 U.&P.LaDllt Or (d.n.lty ( l~ ,x~·tO~~·l~1 thon
prla dl.trlbutlon co.t - .aco
prla-u,d c.ble ••e.o
prla-bur-cabl. - a.co
prl.-•• r-c.bla - ••ro
prl.-u9d-.tructure ••aro
prla-bur·.tructur•••aco
prla-a.r-atructur••••co
prla:Hanhol.colt ••••0

call oelaulat'-pcla_diatcUbutiOA_ooat
poaavarlebl ...
GR 0"
nuab.r of SAil
SA III • •

SAlY
donllty
rt lll'actor
lln.1
Oe,
·prla.dl.trlbutlon.co.t
'pr la_lIne.toet
·prl•.drop.laet
·prl._drop_coot

end It

iHo~ we n• .o to hAndJe the conn_etlon betw.en the prJ•• ry ~nd ~.conu~cy SAI~.J

IWe .Inl.I •• • Crucrur. cost In conn.ctln9 the SAl. u.'n9 tho al90rlthm .uqq.stedl
tby ", •• •• JI 'yot •• T.chnJcAJ JournAl. 1'17. I

(prjlD~~J .p.j~)

then
9rld dl.trlbutlon COlt - prl.. distribution co.t
u9d cable - prl. U9d cable - -
bur-cabl. - prl.-bur-c.blo
Aer-cable - prl.-•• r-clble

~ uQd:.tructur. - prl.:uQd_atructuro
bur Itructur•• prl. bur atructure
.er-.tructuce - prl.-.er-.tructure
Hanhol.Co't - prl.·Hanhol.Colt
9rld line te.t - prI. lin. te.t
9rld:drop:I •• t - prl.=drop='.et
9rld drop co.t - prl. drop co.t
9cld-nld Coot - prl.-nld co.t
gcld·1LA••••~ • prI. lIn•• lorved
9rld-t.r.lnal COlt - prl. to ••-co.t
H•• i;uaDlltlnce - pcl. HI;l.u.Ol.tance

end It -

call •• t link ooat
po.. varT.bl •• ,
nuabu_ot_SAIS
'A
'AI lin..
so Iii

Iprl-.Jht.pHI

total line.dl.l line••• rved)

next n

~(ld_l1ne_te.t - 19c1d_l1ne_reet
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iSlrib.(lll5

.. Il'
dOlls Itl'
'link_colt
. tar_ cost
'link-line het
'nc96-
'ncU
'uc
'bc
·.c
'US
'bs
' ..,"'"
grid distribution cost. 9rld distribution coat. link cost • tera coat
ugd_c.bh • U9d_cAble • uc - - - -
bur c.ble • bur c.ble • bc
•• r-cable • aer-c.ble • ac
u9d=atructure .-u9d_.tructur•• u.
bur .tructure • bur structure • bs
ler-.tructur. - ••r-.tructure • A'
M.nhol.Co.t • H.llhol.co.t • an

V. dO«ft'1 .ppur lhal "blanco r.r lI.kl.,ubl.. art carrlad r.rwar"

~oo.d~c. optl.l ••_~_.rr&ng...nt

p••••d v.rlabl.s:
SwltchX
S.. ltchY
OR

5"
, vrid_llAao_oarYed

local vulabl .. :
I
j
ftuoober_Or 5"1.
K
Y
dlatrlbutlon gaugo
9rld dlitrlbutlon co.t
grid-line raet -
gr Id-drop-hat
dan.lty -
drop co.t
drop-taralnal coat
nld cOlt -
,oInco.t
link_COlt
tara_colt

.9

dlslrib.pllS

ncU
ncU
HAd_OI.tlnca
uC
bc.cu.
b...
an
sAl lin..
Ilnk_lIna_tut

S".SwltchK • GR.swltchK
SA.S.. ttchY • GR.SwltchY
s".R.aLlnes - GR.gHou.aholds • takerate • lLnee~r_bou.e

S".lu.Llnes - GR.gBu.ln•••Llne.
s".llne. - S".Re.Llnaa • SI\,Bu.Llnes
S".DepthToledrock - GR.DepthToBedroc~

S".H.rdne•• - GR.H.rdn•••
S".SoIIT••tur. - GR.SollTa.ture
S".W.tarTb - GR.Mat.rTb
SA.HlnSlope - OR.HlnSlop.
S".Ha.Stope - GR.H•• Slop.
S".qu.drant - GR. quadrant

I CaleulHa ./HeJaJ ace... and ...Hc/lad DSJ Hnes I

SA.SpclAcc•••Llne. - lP01AcceaeAatio • GR.gBu.ln••• Lln ••
SA.SpclAcc•••OSI - SA.SpclAcco••Llnoa ' pat Jo.
S".SpclAcc••• Llna. - SA.SpclAcce•• Llno. - SA:SpcIAcc•••OSI
'''.SWltchedOS! • leR.gBu.ln•••Lln•• - SA.SpclAcc••• Lln.al • pet dol
GR.g~.ln•••Lln.a • GR.gBualno•• Llne. - roundCS".SwltchadOSI t SA.SpcIAcce ••Osll
SA.Hoo••holda - GR.9Hou ••hold.

I N••d (wo copper lJn • .J loe e .. ch DSJ~ W'hJch c~rrJ.tU ], Ch"nIJ8J~ J
·W ........., ...... thlt Icc••pUlhtt....It. ArC UnC"t"'Vch.antl

SA.SpclAcc••aOSI • SA.SpcIAcc••• OSI • 2/2.
S".SwltchadOSI - S".SwltchedOSI • 2/2.

SA.nYab.r ot 5"1. - I
SA.Grld OIatrlbutlon co.t • aero
SA.HaxDT.tanca - - ••ro
SA.n2016 - 0
S".n6'2 - 0
SA.nt6 • 0
SA.n24 • 0
SA.nct6 • 0
SA.nc24 • 0
S".anct6 - 0
SA.anc24 • 0
sA.tlb.r tor.lnal CO.1 ••ero
S".tl taralnal COlt - .ero
SA .••condary ttec. COJt - •• co
s".lntartaca-coat - - .ero

'0



trib.pns

SA. drop cost - •• co
SA.old COlt - •• ro
SA.droP teealnal Co.l - •• ro
5A.9rld-lI00 foot - .oro
SA.9rld:drop:toot - .oro
5A.doo.lty - ••ro
5A.PopthtoBodrock - ••ro
SA.H.t.rtb - .oro
SA.HloSlopo - ••ro
SA.H.eSlopo - .oco
5A.PI.ttoSwltch - •• ro
SA.u9d c.bl. - .oro
SA.bur·cablo - ••ro
5...... r -cable - ..co
SA.uQd:structure - ••cO
SA.bue Itructur. • .ero
SA .••r-.tructure ••ero
SA.Haohol.Co.t - .oro
SA; Deli.lty n·~~~['~~~"·.J·::·,,':-[GI\;D.n.lty

(or I - I to 4
5A.5AI_lI0•• lll - ••ro

next

.lnCO.l - 1.0•• 1'

(or nuab.r of SAl. - I to ... 4AI. do
grJd_JID.;_••rTOa - ••co -

5A.1ypo015AIIII - prl.ory

II numb.r_of_5AI. > I th.n

for I - 2 to nuMb.r o( SAl.
5A.typ.OrSAllll-· 'ocondoey

n.xt

ca,. nu~.c ot SAl'
c .... 1 - -

• 111 - GI'.c.1111
yll1 - GI'.cyllll

dislrib.plCi

Kill - Gil. c< 4 III
yl II • GII.cy4 III

ne.t

end CI ••

ror I - nu~or or SAl •• I to 4
KIll - GII.~K4ill
ylll - GII.cy4111

neXl

9rld_dl.telbutlon co.t - ••ro

coil oalaulato 9r1d di.trlbutlon oo.t
p••• vorl.bl ••: - -
Gil
SA
nullbor_ot SAl.
K
Y
'SAl I1n..
'9rld dl.trlbutlon co.t
'geld-llno to.t ­
'link-Uno-te.t
'9rld-deop-teot
'don.lty -
'drop co.t
-drop:t.r.lnll_colt
·oid oo.t
•gr.i'd lJD••••c..d
'l1nk:co.t -
-teca COlt

'nc"-
'nc24
·HoKI.~DI.t.nc.

'uc
'bc
'.c
·u.
'b.
' ..
• ..h

(dJatrJb.p•• J

it lac u~ cop • uC • AO bur cop • be t .c •• r cop • ~c

...0-u~-.true • u1. • ~o bur .true • b, -; AO- " • .1' .truo • as
.o:~Ol•• Nl ...c_tJ_t.~ . taca_cost) "< ",l-;;co,t thdll

.1nco,t - ~c u~ cop • uC ••0 bur cop· be i .. c •• r cop • ~c

• ~o-ugd-.trua • uJ • ~o b~ .truo • b, ~ ac-•• r .. truo
• ..o:~ol•• mh ••0_t1_t.~ • term_co,t - -

CA.' 2
(or I • I to 2

elll - GI'.cK2111
y(11 - GII.cy2111

ne.t

COl. l
ror I - I to l

Ktll - GII.cKlIII
YIII - GII.cyllll

n.Jlt

caS. 4
lor I • I to •

II

SA.number of SAl'
5 K --

S y
SA.Qrld dl.trlbwtlon cost
SA.aecondary_tter__co,t

- nuaber of SAl'
- K
- Y
- Qrld_dl.trlbutlon_co.t
- lar__co,t

- term co,t

. ..

H



to' I - I to •
S..... S.... I_lln•• (11 - SIII_llnoalll

next
.nd It

.nd It

JiSlrib.pas

5 ..... one"
511. ,ncH
SII.9r1d lin. t •• t
SII.llnk-Iln.-t•• t
S..... 9,ld:d'Op:t•• t
SII.d.nslty
SII. d,op coat
S..... drop-t .... I".1 coat
SII.nld co.t -
SII.H••DI.Unc.
SII.u,d c.bh
SII.bur-c.bl.
SII .•• , - c.bI.
SII.u,d-.tructur.
S..... bur-.tructur.
SII .•• r-.t,uctur.
SII.H.nhol.Cost
SII.llnn ...v.d

- ncU
- nclt
- ,rid line t •• t
- llnk-l In.-toot
- 9r l d- drop-t.ot
- d.RtIty -
- drop eoat
- drop-tor.. ln.1 co.t
- aJ4 Oolt -
- He.TauaDI.tanc.
- ue:
- be:- .e- u.
- b.
- u

IIh
- wrJd_l1J1••_ .......ed

feeder.pas

rUdar.pu

the only procedure u••d outside ot this module is oPtlmil._t ••d.r_.((.oQ~mont

tunotlon Ll d!atanoe
varlabie. p••••d In,
xl
x2
l'l
1'2

LI_dl.tanc. - .b'I.1 - .21 ••b'll'l - l'2)

lunotloA L2 41.tano.
v.rl.bie. p••••d In,
.1
.2
1'1
l'2

next nu.oer_ot_SAls
lOCAl constant.:
Kr,.,St.tHI - ).21
St.tHI,.,Hln - 1.1)1)
Hln'orDo" •• - 60

local vsrlsbl .. ,
d.,fl
d.,y~

d.,XI
d.,X2
coa.
alph.

d.,l'l - l'l I IKr'o,St.tHI • StatHI,.,Hln
d.,Y2 - 1'2 I IKF'uSutHI • StatHI'erHln
d.,XI - .1 I eKF'.rSt.tHI • St.tHI,.,Hln

• cO'ICR.«.t.c..o._l.tJ~ • pi I

Hlnp.,oeQceo) • CJLOrJ"JDr
Hln'.rD." •• ) • CR.OcJgJnr
Hln'.,Do, ...

18011 • CR.OrJgJAX

d.,X2 - .2 / IKF'.,StatHI • S•• tHI'orHln • Hln,.,De,r ••
• coalCR.reteceace_l.tJtude • pi / 11011 • CR.OrJgJAX

Here J. the IOC.uJA to c.JcuJ"te the gr ... t eJeele .rc, C.Alttll /co~ J
Lov.~ HarTl., .nd W.~oJo~.ly: J

COli - coald.,Yl • pi / 1101 • CO. ed.,Y2 • pl/1I01

jj

COl. - co••

co••• COl.

cO'lld.,XI - de,X2) • pi I 1801

• • lned.,Y1 - pi I 180) -.lned.,Y2 • pi I 1801

H



[lllS

,.I>,lcOUI ) 1.0t·6) thtn
• Iph. ~ ~rcT.nllqrtll • cu •• ' co,., / COl.' ' 180 I pi

It

.Iph. ~ 90.0
,d lr

l_di,t.nce ••1>".lph•• HlnPero.9r•• ' 5totHIP.rHln ' Kf'or5t.tHll

fecJer.plIs

u,
b •
II
-.1\
&c ttJUClure
pct_u9d
pet_bur
pet a..
!,10ft
rh!:

Nra opt~•• f.edec arrano...nt
.. Ioblo. po,;'d In:-
wltchX
wltchY
lanetty
loa ViA
's,;-....,
're.der co,t
'C••d apllca coil
'u9d cobl. ­
'bur-cobl.
'Hr-e.blo
'u9d- tiber
'bur-tlbar
....- tlbar
'u9d-.tructuft
-bur- .tnactur.
-.el'-.ttucture
'Honho1eCoH

local ",.riablas:
I
I
l

n
dan
~

y
((0..

_to
cut ord
Dlai:follOO.
OUtto5wttch
r.eder dhto"ca
tco.t -,"
cob It_COlt
.tructure cOlt
fUI foetor
prl.tlle
ue
be
Ie
ut
br
.r

"

"

thlt It • procedure within the procedure

pcoo~ur. o&l~l.t. l.~~ etruotuc. ooeta
p••••d vtrlobl•• 1 - -

5wltchJt
5wtt chY
dailiity
'structure coat
'flllf.etof
'uqd strUCture
'bur-ttructure
••• r-,tructuro
·tUnholeCott
'pet uQd
'pct=bur
·pel_Jilt

locol .Irlobl."
I
totlln.s

• tlb lin"
cop-lin..
t.chnol09Y
n2016
n612
n96
n24
UI
b,..
"'"pu
pb
p.

fld, procedure c"lcuJ .. te, .0 AVtfC'9. ,truCCLlce COJe. luI' tlu' fettdtJc b.J.Jltd

all ~v.c~9. lJne (len,tty tot the feeder o.ttJork (gJven). J

totl1n••• •• ee>

~6



.pllS feeder.pns

lor I - I to p", u.o
totlln., • tot lIn••• SA orroylll.I' •••

nut I -

donll,y
riliroetor
',ochnology
'n2016
',,612
'nU
'nH
pe,_ugd
pet_bur
pet_ur

flilfoetor· '111_'aotor_'n(d.n.lty,II (9IoboJ.p.,1 n•• t 1

Iprovl.lonolly. e.,19n hell 01 "/rll- ~rclnt090 to eorlel. hell [0 Duelod /

Ind if
,hI. It h....du••' .UlIlho "'1 dl.lelbuUon d..... 11111 tama thl.,. 411t'. lul,a, ..tra II ,..rlloo "llh lu,nl""

pet II•• pet lor • blj~ • (001 - pet utd - pet bur - pet e.rl
pet:bu •• pet:bu•• hllf • 10Da - pet=utd - pct=bur - pet:e.r)

/ Now eAPro.l_elo rOldot ,oehnoloqy blood on dl.tenco to .wlteh /
(~t{UctU'·lJd:sJ

- ItruCture coSt t SA _rrAy(1). 1108'
call .t~otu~. ooat-ln
pes. v£rllble.: -
o
tlb lin ...
d.n'lty
SA ••••ylll.h.rdn•••
SA:o"'VIII.DepthfoDedrOCk
SA .rrlylll.solITI.tur.
SA=oe••ylll,HlnSlopo
SA_ar ••y\ll.HI.Slopo
S"_lr ••ylll.~.t.rTb
I
o
I

'u'
'b.
'I'
'all
'pu
'pb
'p.

.tructure_coat

( No" c.Jc:ul.(o IJlle-waight.ed 4vt:c4qe ~(cuctur" CDJ( 4lnd pce buc, Aec* LJQu. J

tor I - I to a~ ...
II SA .relylll.I••dor ,.chnology - flb.r th.n

lib lin.. -\SA "'.yII1.n2016 • SA Irrlylll.n672 • 5/\ orroY111.n96
- • SA:..uylll.nHl '. - -

.tructure cost - ••ro
Uta .tructu.. • lara
bur-.tructure - ••co
•• r-Itructur. - ••~o
HAnholeCo.t - II~
pet uVd - .arO
pct:bur - .oro
pct_•• r •••£0

{'""d.r.pe./

r"IIdOLpe"- elll L2 dl.t....o•• '"_rJtol~lotor

po.. IIIcllb1.. ,
Xl - SA 1 •• '1'111.0111
1t2 - I ..ItchX
Yl - SA ""'yll\.ylll
1'2 - , ..ItchY

.nd It

.H.
C••d.r ...dlltanc.

lor I • I to ~DOJOD"

If Id.nslty >- ~r••dPj..tNlMltJ,~..ttyl than
pet uqd - c~••dPJADtNlM/JJ,PpdPD&
pct:bur - cqpr••dPJ..tNlMlt),~'o&
pct_e.r - copr••dPJ&a~lt).Ao~.ot

end II
ne., I

It (pet_uga • pc,_bur • pe,_",.) < 00. thIn

lor I - , to D.... u.o
Iltlot .uc. ~h.t Oj~r.nc.fyp. J,
II DJlt&DDlr,r.pe - I thon

loodo. dllteneo - cill Ll dlat&A06 • 'ood-rAG.arlotor
- pI" vorloblu.

XI - S"_orroyl1l.ol11
X2 • , .. ltchX
Yl - IA_"rraylll'Ylll
Y1 - ' ..ItchY

coil oolaulatl_'oo40r _taohnology
po .. vuleblol'
I..d.r_dllunc.
I

{lOch.pe.,
uQd Itructure - uQd .truetur_ • SA Affaylll.\lne~

bur:.truclu•• - bur:ll,uctue•• SA:.,roy(II.llno.
u.
b.

n a



:JCr.PlIS

•• [ atruclure - a.r Itructur•• SA arcaylll.line, ••1
~nhol.Co.t - H.nhoI.co.t + SA orrAylll.lln••• _h
pet_uqd • pet_uqd + SA_arrayll).lln.s • pu
pet bur. pet bur + SA arroylll.lln••• pb
pet:oar • pet:a.r + sA:arraylll.lln••• pa

ol.e It SA arroylll.t.ed.r teehnol09Y • t I then
cop line. - SA arravI1).1Inea / 12 -
otrueture eoot-· .truetur. coat. SA arrovlll.llne.

- call atruotuc. ooat-t.
paa. varlabl.ai -
cop Iln.o
o -
d.n.ltv
SA orroylll.hardn••o
sA-arravlll.DapthToB.droet
sA-arraylll.SolIT•• tur.
sA-arravlll.HlnSlope
sA-arravlll.Ha.Slop.
sA:arravlll.wat.rTb
I
I
o
'u.
·b.
'II

'I\h
'pu
'pb
'po

uqd_otrueture - uqd_otcueture , SA_orroylll .llne. ' u.
bur_.trueture - bur_.trueture + SA_arrovlll.lln••• ba
a.r_otrueture - o.r_.truetur. + SA_arrovlll.lln••• oa
~nholoCo.t • Honhol.Co.t , SA_orraylll.llne. ' ah

pet_uqd. pet_uqd • SA_arroylll.lln.s ' pu
pet bur - pet bur' SA orraylll.lln••• pb
pet:o.r • pet:oer , sA:arraylll.lln•• ' po

/HruCtur.p"/

feeder.pas

'II

'll\h
'pu
'pb
'pa

U9d ~tcuctur. - uqd .tfuetur•• SA arc.y(iJ.lines • UI
bur-atruetur. - bur-atrueture + SA-arroYIII.lln•• ' b.
..r:.tructure - •• r:.tructuc•• SA:.rray(ll .11ne, •••

~nholeCost • H.nhol.Cost , SA anaylll . lin... mh
pet uqd • pet uqd • SA arravlll.lln.s ' pu
pet-bur - pet-bur. SA-arraylll.llnes • pb
pet-o.r - pet-.er • SA-.rraylll.lln•• ' po

end It - - -
neMt 1

.tfuetur. COlt· struccure Cost I totl1ne,
uqd struetur. - uqd struetur. I totlln••
bur-struetur. - bur-.truetur. I totlln••
• er-.truetur. - a.r-.truetur. I totllne.
Hanhol.Co.t - H.nhoI.Cost I totlln.s
pct uqd • pet uqd I totlln.o
pet-bur - pet-bur I {oelln••
pet:•• r - pet:o.r I totlln••

pJ:OO~•. r ....n. oon_rt
pa•••d varlabl.s,
.u
ytt
r.tlon

'eaflat
"'lon
'Vlat

lOcal eonltut.,
t&rthRAdlua__.t6C. '.: U'112l
K".~t.r~·.0.00l280'l'.'SOllI2

.1.e
Itructuro_coJt • .truetur. eo.t + SA arroylll.lln.s

eall etruotur- ooat-tn
pa•• varlabl.ai -
SA arravll'.llnea
o -
den.lty
SA arravlll.hardn••a
SA-arravll).DapthToBedroet
SA-arr'vlll.SolIT••tur.
SA-arravlll.HlnSlop.
SA-arraVI11.~.Slop.
sA-arroylll.W.t.rTb
I -

I
o·u.
'b'

/Hruetur.p.. /

j9

local varlableo'
IIScho
Plelro

HSC1re -'2" pi '. t&rthlUdlus_.etu~:·:J\rt.f1i.t.",.
E1lCho~. MSClce • co. (r.clat "·:pI0l..~1801:
'J
ylot··','VU,·' 360' I HSCI.c:~: rillet
alon:_~~.kt~~ ,360.'/, tMClrc.':-..,••.(loq

.tArl of procedure C.lcul~te_te.d.r_'tructur._cotts
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JCLpU feedeLpas

Now wo need to ,et up rho dJ,c.nco ~trJ~ to bo u,od by rrl.Troo. I

I r1r.1, c,lcul,te 3[fuctur. C03(J to ~ uJ.d In [roo c~JcuJAtJon. J

ac_,tructure ••c_upd_.truc • u, • ao_bur_.~ * b•• ao_a.r__ tcu,. as
••a_aAAbol0 • "'" )

pa., vArllblf,s:
XI - xiiI
x2 • x 111
VI - v(ll
V2 - vlll

(prJ.t."d.po.)

open tho til" prl.tll" with Illena." - ·pel•.••c·

datxl1lllJ - datx(llllI
.nd It

next
nut I

call pel. te••
p... vael.blOl'
n
datil
donoltv
rill ractoe
Ie .tJuctura
*_trOli
• to
,iihtfONod.
'DhtfoSwitch
pet u9d
pet-bur
pet:....

tfo~or.PJ"1

,:,
n • a.- •••• 1
xiiI. SwitchX
ylll • 'witchV

c.11 a.loul.t. f.-dor .truatue. aa.t.
p••• v.ei.bi••' - -
SwitchX
SwitchY
d.lI.tty
·,truct.ure COlt
'rlliractar
'u.
'b.
' ..
'''''''pct u9d
'pct=bur
·pet_•• e

nelCt

writ. to pel.tlle: tr... lll. ". toill. • " DlstTotlod0llJ,
DlotToSwltchllJ,-' " /lIllA, . " vlot

~1 f'i:...i ••..:,OOIl....·t:':C;•. '_':~ ":.'IT~. ~~\··3.:::;?,!.1:~{·.:·::::':~'r.:!~ (lewee. PJ'.J

I
P••'11I9~v.rlablO.'
!I1!t~UII

. YI!,tC!ltll'
c~·.or 91111l

..
\·C1I..t~t.rOPl!t!Utltud.

.~ih .doli
.y~..\

to OtoUod DToSw

" ··.·:,."(t...d.r.p4.}

y'"
',:/):1./.··_'·· ..r.':

write to pel.tll.: •_tron

tor 1 - 1 to n
b.U· n ...e••~oo..... rt ,.':

~~.':PhdIl9 ,vll~hbl",
r,)'/;KIU
II!j;iYI~I .•

~
!t.l,CA"Ori91nll
1'}'C.~I~'far'"~':latJtud'

'.')' 111011
;;yh~

t tood.r .p•• }

tar I • I .. to n

toe 1 • I to I
It DJ.t&aC.~ - I th.n

datx(11111 - call Ll_di.taAao ' r • .dor~oadT.otor
pa.. varlabl .. ,
Xl - xiii
X2 • x(1)
VI • viii
v2 - Ylll

lor l • ntl to n • DLa ue
xiii • S~_.. raVII-T-...._..uJ .x\11
Ylil - SwltchV

Cor 1 • n .... 'aa • 1 to n • D'" •••• D~ &A.iI
xlii - SwitChX --
viiI - '~_arraVII-I-2" ..__~.I.YIII

next

n - n • 2 ,. A"'_~

n •• t

toe i - 2 to n
xIiI • S~ are.vli-ll.xlll
v(il - S~=.rr.vll-ll.vtll

neJl.t

all.
datx\11 III - c.11 Ll_di.tOAoo ' ro.dor~oadt.otor I to.d.e .pO'} I OOt.r.ln. cut. by prunlnV be.nch•• I
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cr.pus

CAll p"",e
pASS yarlabl •••
o • 0

to" to
;CU( aid - cut_old

Ipri.r.ed.pA./

slruclur.pllS

atructur.p.,

the only procedure u,ed outllde oC (hi, aodul. l' Itructure_cost_ln

CunotloR .~ruotuc._Qo.t_Ln

! Aceu.uIA'e IJne. A' e.ch noda, .nd .ua totAl teeder cost I

/IoJtiAl1U dIUl/l/rel/Ated .atructurll co.t to per-Ill "AJue.. Cu.uIAte lUllct Jon wJ JJ}
/ee'urn totAJ dJ'Al/vregAted .teueture co.t •• I

loc~l y,rl.bl •• l

I
cdtfcAI depth
soil taKlure 10dieAtor
Ilber clbles-
copper clble.
WuooberOlDuct.
HAnholeSpAc I nq
uqd shue
bur-Ihare••r-."ar.
tr.e_pet

uQd structure - u'
bur:.tructure - bl
aer .tructure • a'
HAoholeCost • ah

elll ~lete line.
p.. 1 vArhble••
o

'0
iilst Totloc:le
DlItToS.,ltch
cut_ord
Itructure COlt
dallslty ­
rill rector
'tuder colt
'u/ld cAbU
'bllr-cAbU
••• r-cab'.
'u9d-tlber
'bur-fiber
'ur-tlbe r

'u9d:.trueture
'bur .truclure
••• r-.truclure
'HAoholeCost
pet_u9d
pet burpet __ar

IprJateed.p4.}

pAe.ed "ArIAbleA'
copper_lines
fiber lioes
denalty
hArdn...
depth_to_bedrock
.011 texture
HlnSlope
HOltS lope
WUerTb
teeder 10dicAtor
eopper:lndlcAtor
tiber Indicator
'u9d atructure
·bur:.tructure
••• , .tructure
•...fthol. cost
'pet 1I9d­
'pct-bur
·pcl:•• r

I 'elJ' uS thJs IS IDr leedar
I tall, us thare ls cDpper I
I ,aIJ. u. thaee 1. lJber }

lor I -"I to .u- ~
SA~"uVIIJ .iil.tToS"lteh - oIItToSwltchll·l\

f\eKt

61

pCt U9d
pct:bllr
pct _ar
critical depth
loll te.ture Indicator
tlbe' cables­
Copper_CAb I..
Hu.t>erOtDuet I
HanhohSplc1n/l
uqd ahare
bur-lhA"••I':."..r.

- .I.~O

... ..¥o
- ••co
- •• .1'0

• 0
• 0
• 0
• 0
- •• .1'0

.. ..1'0

.....1'0

... ••1'0

...


